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Method for controlling a s witching system 

7£ctfA/zc4L fer*J> OF W X^^JMk 

The- invcntion relate s to a method for controlling a switching system which has a ce ptr al 
control unit and a number of peripheral terminal devices, wherein 

- a job message is sent from one of the terminal de\oces4eifiecontrol unit, 

- switching control actions are perfonnedjbyifiecontrol unit in dependence upon the 
job message, and 

in case ofjuceessfiirperformance of those actions, a corresponding performance 
is sent frem-the control unit to thejter minal devi ce^ . 



^ Jti rnndorp ^witching systems o f tirkcommi mi ration n etwo rk s s uc h as ; f or exampl 
EWSX system of the applicant, there are connected to the central control unit^ 



BAcX^RQa^J) of TUP Trt^l&lTmti 

so- 
called MP (Main Processor)-- a plurality of peripheral modules on^kkfrmere is also a 
processor. The peripheral modules are, for examplejsmiinal devices such as so-called 
SLMs (Subscriber Line Modules) or^jijJhergase of the EWSX system, so-called LICs 
(Line Interface Circuits)ramt^efve to link terminal line units and other switching 
systems. Jpie^entral control unit coordinates the operation of the terminal devices and 
the services occurring at the exchange. 



Various methods and, in particular, protocols can be used for the exchange between the 
two processor platforms of the central control unit, on the one hand, and the terminal 
device, on the other. Since reliable exchange of those message is of course very 
important, the methods and protocols for the exchange of messages must ensure that no 
messages are lost and that the data records held at the involved processor platforms 
always agree with one another. 



It should be pointed out that the central control unit can communicate with a plurality of 
terminal devices simultaneously, each message exchange being, in principle, independent. 
It should be further noted that, in principle, a terminal device is allowed to send a new 
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job message to the control unit even before all the preceding jobs have been finished by 
the control unit and concluded with a performance message. Such a job message which 
was sent from a terminal device to the control unit and is now being processed by the 
control unit, but for which no performance message has been issued yet, is designated 
here as being "open". 



known capability for a job dispatched by a terminal devicejoj^s-eaficeled at the central 
control unit as long as the processing of thejob4s^TXJfyet completely finished. In the 
event of an error in the job proc£ssiitgfthe old job is first called back and then started 
anew with a new^fe^ 6 ^^. But such a callback of a job has the consequence that all 
actionsjilready initiated, including those that were already brought to a successful 
iBtenaedtafe status, have to be canceled again, which inv olves a c onsiderable avoidable 
-effort. 

^ ■ JTho problem addressed by the invention i s therefore to modify the pprform ance-ofthe 
me ssage exchange and its proce ss ing in such a mann er- that r e ques te d jobs and aclions a re 
.completely ex e cut e d, it no longer being n e c es sary to cancel ac t ivities alrca dy-CSncttirteth 
itHh e - event of a term matior Lof the job, e .g.., in th e e v ent of an e rrop 



^j^St^tin g from a m ethod- for controlling a -s witching -system-of-tl^^ 

this problem is solved according to the invention in tha^tthe/IS^ device(s), any 
open job message for which the associated^erfbnnMce message has not yet arrived after 
expiration of a specified waitlim^fom the time of its sending is resent to the control unit 
and, at the contjc4~uiri^^ control actions based on an arrived job message are 

skippedlfthey were already processed by means of earlier job messages and/or are to be 

^ o mi tt ed on the basis . of a preset - rul e, — - 



The posed problem is solved in a 3 i mple manner by thi s-sohrtion, and a clear reduction Of 

effbrt-at -the centra l C o ntrol unit pan hp nrhipyprl At thp t erminal c Ipvipp fln- p y n rmnnti f m 
^a< Mo wheth e r mes sages are ^oid-ewmg-to^ubseque nt job mes sa ges can b e e1iminated 1 

.Jtt&pyphy-fhp pffnrr-hrrr poli^n ihn rnntrnl nf tfr pJj^ZTli n a 1 Hpvippc iq gi'mpljfipH - 
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In a preferred embodiment of the invention, when the job message is resent by the 
terminal device, the wait time for the arrival of the associated performance message starts 
to run again. The sending of the job message is thereby repeated in a favorable manner 
until the associated performance message arrives. 

^-Urt-wm^ ^ n t.th n t e rm in al dav i ca thft-*y ait time is d etermi ned ind i v i dua lly 

^r.r nfdin g to ^-pye<ret^^ fiinetirm of f l i p t ype nf jo H-mftss age Tn a tim e- s a ving -- 
ma nner, the repetition-ey ele of the job m e ssage can th ereby bo adjust c d -toihee xpected 
effort at the central cont r ol uni t . • 

^ 9> -ft4s- addiliimally favoiabhrif at the te rmina l - device the -sendm g of addi t ional job mess ages 
^delayed upon exhaustion of a- send^wmdowwhich desenbes a preset maximum number 
_nf job mes sages no t answered hy fl -p erfn rm anee mess age. However j the-rep eated sendin g 
ofthe open jnbjtn es r.n ges en TUCQntinue- to prneeed r-hrthis manner^ an overflriwmg-Af4he 
cu n li ul unit wi th open jobs is av oided. ■ * 

:^ An especially simple and suitable choice is for the send window to comprise two job 

£n messages. 

O . 

a 

p In order that messages coming later at the terminal device not lead to any losses, it is 
Jjj favorable if additional job messages whose sending is delayed owing to the exhaustion of 
the send window are buffered in a queue. 
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For a reduction ofthe message occurrence it is further advantageous if at the control unit 
an acknowledgement message to the terminal device is omitted in the event of an 
interruption of the performed actions owing to an error. 

^e invention will be explained in mor** det a il h ^ reinh elo w by mpan? nf ^ nrm™r . trirtiw 
"Ex emplary embodiment which re la te s to th e protection switching of multiplexed sec t ion s 
■C^nwl^tex'sect^ switchmg 1 ^)-^ an EWSX system, - r efemng-tO'the appended 
EiguresrifTwhict 
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Fig 1 nhnwr ffipmling prnrerhirftr . h ft twnnn n tnrminnl unit ntiH a ppnlral rnr^trnl lin i^nrf 

-4he-BW SX system, w hi ch proceed in the trouble fre e case according to thc ~ p riur* 
(X_s — attend— 

9^ -Fi g . 2 -eho ws a s i g n al i ng procedtire^cco rding to thc 4 nvention » 



Ul 
fU 
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-In tha-A fl^H nf nml li pltt i t lo tion proTPrri m i iw il i 1 i in^ J iwMitinn.il intrincirally r g ^nrt^ 
Mil 

elements ("protecting" elements) are provided and kept in a standby mode for 
hardware elements and data objects ("protected elements) used in a compadmcation 
service. In the event of a disturbance of the "protected" elements^th^'protecting" 
elements can take over the task of the failed elements and thjis'maintain a substantially 
trouble-free operation. More-detailed information aboi^t^otection switching follows 
from Recommendation ITU-T G.774.03 of the Intprfiational Telecommunications Union 
□ (ITU). As regards the protection switching, a^fiessage exchange is initiated between a 
terminal device and the central control upit Here the message exchange is begun in 
principle by the terminal device, sinedihe terminal device is responsible for detecting 
changes on the line, performs a^Jrotection switching if necessary —e.g., in case of a 
disturbance--, and then exphanges messages about those measures with the central control 
unit. At the control muff corresponding actions relating to the control and management of 
the switching system are executed on the basis of those messages, e.g., an updating of the 
protection stettfs, a change or updating of the affected data objects, the informing of other 
programs^f the control unit about any changes relating to the availability of the affected 
servk5e, and, especially, the sending of message acknowledgements to the terminal 



Fig. 1 shows a schematic illustration of a signaling procedure between a terminal device 
AE and the central control unit MP. The terminal device AE sends a message mdg to the 
central control unit MP, which, depending on the message, executes the required actions 
akl, ak2, akn and, after processing the requested actions, sends to the terminal device 
a performance message dfh, designated hereinbelow for short as an acknowledgement. 
Since in this case the acknowledgement is made in a regular manner, this signaling 
procedure coincides with the signaling procedure known from the prior art. 
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j^Vjj^ futtf* ^^' ^ r ^ xnrn P^i t h at fWn thf terminal ri f vine AK there is sent tn the_c eniraLram 
uni 



unit MP a message mdg which relates to a change of the protection status of 1 
multiplexed section, namely, for example, a switchover between prptected and protecting 
sections owing to a loss of service. At the control unit MJVtfteprotection statuses of the 
associated data objects are now changed through tfje^ctions akl and ak2 and, if 
necessary, the associated data structures are raronfigured. After waiting for a time 
interval tl , the control unit perfonn^aellon akn in which it sends out a notice message 
(not shown in Fig. 1) topthefprocesses of the EWSX system in order to notify the other 
applications abjiuHIie nonavailability of the associated service. After that has been 

perf( ^ fi d^' r ^ ggfil11 y j p.n i w.Rpn n H in g ar.lf n nw1nHgnm p. nt Hfn is i gg ngrf- 



No form nf riv fH ^i n a ti n t w ^ maHft at t h fi terminal ^ftvice-a w - tn whtt l l i e r i\r tU\ \ rett 

messages are still meaningful. According to the invention, all openjnes§ages, i.e., all 
messages for which no acknowledgement was sent yet, are^adisent to the control unit 
after expiration of its wait period and, in a favorabfe^nanner, is repeated until the 
corresponding acknowledgement has^riVed. At the control unit, the requested actions 
are performed in a knownjzrariner on the basis of a message that arrived from the terminal 
device, until thepK^essing is completed or an error occurs. In the event of any 
irregularityfffie processing is terminated; the central control unit then waits for the next 
message from the terminal device. In this manner, error-correction measures at the 
control un itjoai^be-dispeiis ed with. 





^--^4or-exampi c 7 a s i& - shown in Fig. 2, an error ocGurs in action akS-^the" reason" 

error being irrelevant for the invention at this point—, then the conJi^HifnfMP terminates 
further processing and no further activities (relatingjo-thsfmessage from the terminal 
device) occur; the aclaiowledgeigeiiMo^iele^inal device is omitted. After a set time 
tw, the messagejiidg-is^epeated by the terminal device AE. The action akl was already 
pej^bmrgSfaction ak2 is restarted. If now the other steps tl,akn proceed successfully, an 
acknowledgement dfh is made-forthe terminal device 




^ he ma x imum a llowed number of messages thai Uie Sien t out from t he te r minal device aa d 
A* IS 6 
-n o t y pt arWnnwI e dged by the control unit is a H vantagpomly reni n ntn rl tn n "rrnri 



S A anriHf>w" Hmvpwr hpfnrp tbp <rpnHii»g t if ;i i i n t 1a i- n u^ g agp that pytnnHr hnyfYrr rhthr^ 
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terminal device repeats the still unanswered messages --withoutjjny-tirne [imitation- until 
they are acknowledged. Messages from the terminaLdevk^xtending beyond the send 
window are suitably placed in a queue^itdie^erminal device. When an 
C\ acknowledgement arrivesJorSnopen message, that message is removed from the send 
window; the ngxttnessage is taken from the queue, sent to the control unit and included 
in the^endwindow until the arrival of its acknowledgement. In this manner, no messages 



If simultaneous processing of a plurality of jobs is allowable, job messages can be sent 
while other jobs are still open, taking into consideration the preset send window. In Fig. 
1 that would mean that, between the job message mdg and its acknowledgement dfh, one 
or —if allowable- several other job messages relating to other processes are sent from the 
terminal unit AE. These other messages are not to be confused with repeated messages 
such as in Fig. 2. 

■Sin c e the m^ft s ngrs from t hr t er min al dry-i e e c an lend t o ; among o t hr r t hings hnjj jltifi 
activation and deactivation of the associated service and since, moreovpp^tfnme 
evaluation of those messages occurs at the control unit, the^encfwmdow is favorably 
established as being two messages. Hence up tojj^o^iiessages from the terminal device 
can be undergoing processing at the conJi^Hmit. It is thereby guaranteed that, for 
example, at the control unit dupngflHe course of a time interval whose course was started, 
e.g., to await the amyaHjfa release message by means of a message from the terminal 
device and^hitliis not acknowledged until completion or termination, the release 
me^sagecan be sent from the terminal device and leads correctly to an termination of the 
<dme-mtefval. 



^-ThiR ifi illustrated by wny of example in Fig l a . A s in Fig 1 ^ a mpor^p mH^ rpl^mg t^ -a- 
switchov er-between protected~an d protecting 3cctions 4s-sent-fr om the termin aLdevice 
Alya nd the corre s pond i ng actions akl and ak2 are initiated at the control unit MP . 

Howeve r , servicei su rafitornd nt thn torrnin n l d n vin rs AR durin g th p tim£±M*U>*v*i-& 

. Accordingly, a second me s sage wdm oc c urs -wh ich revok e s the l oss of servi c e . Nam ely, 
Jhe- time interv aHs-sefso as to allow a possiblerevocatie n. At the cent ral-eotttrcri-Tinit 
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MP, both the first message dfh 1 an cLalsait s revocation w d m are now e ach acknow j g dj 
with an acknowledgement dfh, d£2, respectively. Howe^er r 4i4fte^ixK^ssing was 
interrupted as in Fig^Jjoth-'^m df2 are omitted. In this case, both 

messagesTHdg^nd wdm are repeated by the terminal unit until the corresponding jobs are 
xorrectly-exeetrted~and-aGknc 





4n some circums tances, the proces si ng of a m es s ages 

several seconds or, in special cases, about a minute. During that time, vaijous^rror 
branches can be run through at the control unit, e.g., on the basigjofa^eficiency of 
resources, missing or incorrect acknowledgements, etc^^Ffieactions that are executed 
until the termination owing to an error branch ar^rfot canceled. Since also no 
acknowledgement is sent from the controj^ufnt, the original message from the terminal 
device is repeated. At the control mwtfalready executed actions are skipped or updated; 
the actions still outstanding ar^fiow performed. Which of the actions have already been 
processed and thus can>£omitted is determined by means of a predefined rule. That rule 
can depend on tho^articular application and can make allowance for various attributes 
such as, for^cample, the protection status (protecting or protected), the operating status 
(free oj>bK)cked) or a processing time. Not until all actions have been completely 
P£0<5essed does the control unit send the corresponding acknowledgement to the terminal 
ieviee. 



^^ No evaluation is made at the ^ erminal device as to wh et h er , e.g., in the case of am essage^ 
jtatus. cert airiroes sagcs ha ve-bec ome "obsol ete" in the meantime and canJ hus-be— 
di s carded. Rathe r ^ all -message-eve nts are buff e r e d and each of them i s s e nt to the control 

omit after^ xpiration of the : wait tim fi , if the ass peiflteH acJaM wx/lerlgernpnt VinQ not y et- 

•arrived. 




For reasons o f simplicity 3 the vnhio aolontnd for -the wfljf time taz_ k a uniform value whm h 
Js dimens io ned aeror dwg-l M pxpeetnrl time for error free evernti'on of the lonrterf jnH 
Jnaj yariant embodiment the wait rime tw ran he determ ined individually at- the-termkial 



1 Tr. note: This appears to be incorrect. The first message is mdg, not dfn, as is made clear again in the last 
sentence of this paragraph. 

i 
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Hwie fi - in ar.nnrflanrfi ynfo a p reset rule a s a function of *h c *yp n nf j ob mcssaggzttefebv 
.^nabling-theTepention cycle of the j ob message lo b e adju st ed in a lim e-saving manner to 
Jfafijexpeeiech r f fuil at the ce ntral contfohmitr 
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